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H*« i'ur, 4 H 5 - yc9poACTi»o n pasoven 
iroAoncoMnH^ Mft ^ * to Jice, noene 

ycxpoTCxao (^r. 1) coctokt M3 
c3ocTaBHot>o nonoro fiep^pHpoBasiiforo 

sJsacrmHoro vrnMeHM 2 noMemeft pac* 
oncpxeMufi xuiacxupi* 3^ usroTofijieKHtoPi 
H3 oKTHicQppQSHoHRord M«x&iux«^ o6na«* 

Hep}case«m&n croranH. 
KpemiTca ik xof^iiycry 1 npH hompwh 

twpo«9ffiatxa 5i ^h?«MK hv?*i> cocjobho- 

due mipismaw 9. Ite ^mpei B 9itHS>aa>- 
GA itna^maiHb 3 ftpiA coiyesfe yo^poRcrm 

y^pcttusTBo f«u5o»a4^ cnesxgm^oA o6- 

Kttx B cacftaaomy m Boo6TO3E^iHy» raycw- 

Ti aepeaepaeaOT o waft HOTVparoufcift 

»:m»MeUT 2 pca^KiiKpKexofi k weojwx » icoH- 
■xa« c nnacxapeM 3, fiynf ;»toTK»W» 
oDpeno^ti^KHOPQ ffaanwiww M Myvpesiiett 
fiQfloavH Tpv« M enacTtfvsiora aneiaieirra 
2 nm^^TRpfr 3 jte^osMipye^reir k apwwiKa--^ 
eTcui K OTe:B>eaM CK0aaaill»r CiepttxpftiBM 
Ma^TQ nOTpexnemR o9eaAMo9i kotohhij 
HUH 3ei«y norTupwHftH iimu»CTH. B 

Hott tiPOAOHBu no KonnaM oooii9Wfi 3 » ^ 
pacTOHieax nOMetoaiOTm pcaKHOBMe yn- * 
nmimeiiMikie kojimxa# oa«wBa»w»««*a*e 
repmtmnocTh fmaoropir. 

nO0A9 TOCO# ICAK yH*cxoic Ma«»i- 
pff -3, KOHxaicTupyttBiKii e pa<ioH«5« na«*itt 
sTiacTRMffioro aimMeai-a 2^ ttpKXMeTc« « 60 
cTesnce qkb^mhmh, AaBnantie jduncocra 
B Tpy6ax naatftfanr iio rajtoa BewHXHfi« 
npH KQToppft- cpe3MaH umH^bKd 10 paapr- 
Baexor, OpK- >tom BTy;iv« 7 nepenewit- 
even aiiws no ynoua a cpe?HoH aJta- 
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Cpa3 3T»eMeHTa 11 npk nepeHeaieKWH 
Bxyw.i 7 KCKJiip^caeTCR «« cM« Toro, 
HTo woccanHpoaaHUe xKAKOCTMr ahirec- 
wmovi MS Kopnyca 1 AaKramnancfi 
sTyjocoft 7 x«po9 KaJUtfipOBaMRoe ot- 
BepcTHoi m icpfaoitire 6f coMaer mfl- 
paBituvacKMft jicMnoep, KOTOpm ooecne* 
MHBaaT maBHoa <Se3 yAapa nepamatttaHHs 
BTyjxxti 7. nptt exoM ncwomeiCMM axynKK 
7 (^nr, 5^ aiA«fWKii B OKaauaaiOTCH npo- 
Twa ynopoB 8. noA AeacTBHeM npy)»iH 
9 ynopu 8 ncpaHsmajoTca ynyTpi* Kopnyca 
1 ft yTatinuBBiiyx^R b aueMKax d sryjiKK 
7 S;. An^ m*oipM3»HU n re|>Mft- 

Yi^aioro apfuranor k cxeaxc ckbotmku 
•UOCftea 5^taa nna^rwjpii 3 AaBneHMe b 
Tpyteax cfiKcaioT^ BiiacxftHHwa YpyCHaTwa 
ainaMmv 2 npifo6peTa«T napwoHana^Hyio 
4iOpi4y, MTCja ycrpoHcTBQ irpHccycKaicrr 
Ra onpaMAe^nyio BeJttiviiHy«> HarHexak 
» xpyOM BKWoci»> H noBtamaK ac naaAe^ 
«aa AO Ksaecxugro npapena, npoKsao- 

Ae^opMaamo asorHeft Macm cm3CTi>ipfl 
3, Oooi^a OTO»naKa« onepauHB no ycra- 

py9«aava w aoBapxHocr* aasjiefuie 
;it|iA^ocxH a xpyaaoc ttomaxmor Ao cpeaa- 
K«« GORUcorBiw 10^ i«pK «aPM aryAfca 7 ne- 
peMOta^aarcff a KpaBwee icHXHee aoao^e- 
tftca (♦hxp 6>. Cfcaa e bo axyjiKa 7 co- 
BMeMarc^ e pawanbWM oTi&apcTM«M o 
B- *fiopi>i»& 1 K »w*rpeiiM«iT rioJioc^fc XpyS 
rooOma^CR c saxp»e«JM itpocxpaHCTaoHr 
HTO oSecxretmaaair oaQpo»tM«Ktt« xpyC 
AP» TOjJWMe BHCxpyHeBxa. yn(^ 8 
oGMMaa a xaaoH flona««aii«# npa ko- 
TQppH MOJi^es gawMxBJiett ©ecnpe- 
iMtMTBeiuatfl o^eM HHcwyMeBxa «a 
waiapxttoexft. n^eMacTwa sTynicy 7 a 
Kpaauae* aapxaae noncxieasme h BaMaHHs 
cpeaaue aJxeMaaxBi 10 k 11 aa Hoaue,. 
roxMKT ycxpoftcrto An« npoBejieHXK 
CAQAymMPC onepauHH no ycxaHoaKa 
ajt^CTttpeSk B c^cBaasfHax* Aa*i y^oficTBa 
c0Qp4ai aAe>40KT 10 mockho yctaaaa- 
'jomxb B kopnycn 1 noA aryAKOft 7« 
' yAapKMBamie imacxupji 3 q pa cnyc- 
K0 uHcTpyMMxa B CTcaaaatity ocymecr- 
BAAeTca npH AOMom yaAa (anaMeHTti 
7 ^ S), paaiiwaHBoro a lacaKea lacxw 
Kopnyea 1 Cinr. 1) h aBAfOomeroc« 
oxmiMajB>Ri0c aapAaftxcxc. kpomc yKa^aM- 
aoro, Wivyr. Cmt* npwewMu Aaa yana, 
OAROVunmix no wv^crpy^mwow bchoa* 
aeipm » paaiteBiainiux » aepxHaa k khw- 
nevt vaenc Kopnyc* 1. BoaMoxen h xaKoR 
aapHaar yAepKVCBauHR o6oito»uiM 3* npa 
KOTOpoH »caiani.ayeraii onwoaawa y»eA# 
pa»>4Q4aevmfA a Hm»iea vacxH Kopayca 
M paapywaef4tft tuxa^r, 4«vcwpyioa«n 
o«5oAiMicy 3 > aapxiieft ee N^acrn- Pas- 
pyioeme mxa^xa h ocBo6oMeHMe otfo- 
jioMKH 3 MDjcex CuTt ocymacTBJiaHo 
ahOc npa Ae^pnauKH anacTMVKoro 3Ae- 
KeHTa 2# rti»eo npa ncpwemeaiw axyA- 
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(54) A DEVICE FOR PLACING A PATCH IN A WELL 

1 

The invention relates to drilling and operation of oil and gas wells, and specifically to 
devices that can be used for sealing locations of damage to the casing or a fluid loss zone. 

A devdce is known for placing a patch in a casing, including a [illegible, might be 
corrugation or corrugated] patch and [illegible, might be "securing at the lower end"] 
[illegible] hydraulic coring head [illegible, might be "with guide [illegible] and conical ram"] 
[1]. 

However, the use of the aforementioned device is associated with significant 
difficulties in the manufacture of the corrugated pipes for the patch and placing the patches 
downhole. The latter is explained by the fact that if the strength of preliminary bonding of the 
patch to the string is insufficient, during pulling the corrugated patch [illegible] may shift and 
the location of the damage will remain unsealed. 

The device closest to the invention is a device for placing a patch in a well that 
includes a hollow perforated body with an elastic tubular element secured thereon, a patch to 
be expanded, and a 
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locking assembly to keep the patch from moving longitudinally [2]. 

A disadvantage of that device is the poor reliability in operation, associated with 
problems in the design of the patch locking assembly. This may lead to incomplete pressing of 
the patch and jamming of the entire device in the well. 

The aim of the invention is to improve the reliability of operation of the device. 

The aforementioned aim is achieved by the fact that in the device for placing a patch 
downhole, including a hollow perforated body with an elastic tubular element secured thereon, 
a patch to be expanded, and a locking assembly to keep the patch from moving longitudinally, 
the latter is implemented as spring-controlled stops and a bushing secured within the body by 
shear pins, with a seat for a ball that will be dropped and recesses on the outer surface, where 
the body has radial through holes for disposition therein of the spring-controlled stops, 
mounted in the plane of the recesses in the bushing. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the A — 
A section in Fig. 1; 
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Fig. 3 shows the B — section in Fig. 1; Figs. 4 and 5 show the device in the working 
position; Fig. 6 shows the same, after the work is completed. 

The device (Fig. 1) consists. of a composite hollow perforated body 1 with an elastic 
tubular element 2 slipped onto it. On top of elastic element 2 is placed the patch 3 to be 
expanded, fabricated from corrosion-resistant metal having the required strength and elastic 
properties, such as stainless steel. 

Elastic tubular element 2 is secured to body 1 with the help of sleeve coupling 4. In the 
upper portion of body 1, there is a thread for joining [illegible] 5. The lower portion of the 
composite body, having radial holes a and [two illegible words] cap 6 with calibrated orifice 
c. 

The locking assembly to keep patch 3 from moving longitudinally is implemented as 
bushing 7 with seat recesses e and [iUegible-2 words] / on the outer surface. Stops 8, 
provided with springs 9, are disposed in through holes b of body L Patch 3 is supported[?] on 
stops 8 as the device is lowered downhole. Bushing 7 is restrained from unintended movement 
by shear bolt 10. Shear member 1 1, mounted in the lower portion of body 1, serves as a limit 
stop to limit movement of bushing 1. 

The device operates as follows. 

After the device is lowered downhole on drill pipes or tubing to the required depth, 
ball 12 is tossed into the pipe and lands in seat d of bushing 7, and closes off the central 
channel therein (Fig, 4). Under the action of the pressure of the injected fluid, elastic element 
2 expands and makes contact with patch 3. When a certain pressure is reached in the internal 
cavity of the pipes and elastic element 2, patch 3 is deformed and squeezed agmnst the wall of 
the well, sealing off the location of damage to the casing or the fluid loss zone. In the case 
when damage to the casing is to be repaired, at the ends of sleeve 3, rubber packing rings are 
placed in the bores to ensure leaktightness of the patch. 

After the section of patch 3 m contact with the working part of elastic element 2 has 
been squeezed against the wall of the well, the pressure of the fluid in the pipes is increased up 
to the value at which shear bolt 10 fails. Then bushing 7 moves downward as far as it will go 
toward shear 
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member 1 1 (Fig. 5). Premature shearing oflF of member 1 1 on movement of bushing 7 is 
prevented because throttling of the fluid displaced from body 1 by moving bushing 7 through 
.calibrated orifice b in cap 6 creates a hydraulic shock absorber, which ensures smooth 
movement of bushing 7 without jarring. In this position of bushing 7 (Fig. 5), recesses e are 
against stops 8. Under the action of springs 9, stops 8 move inside body 1 and drop into 
recesses e of bushing 7 (Fig, 5). In order to deform and tightly squeeze the lower part of patch 
3 against the wall of the well, the pressure in the pipes is released, elastic tubular element 2 
takes on its original shape, then the device is lowered by a certain amount. By heating the fluid 
in the pipe and rising its pressure up to the known limit, the lower part of patch 3 is 
deformed. After the operation of placing the patch is completed and before lifting the tool to 
the surface, the pressure of the fluid in the pipes is raised until bolt 10 shears off, at which 
point bushing 7 moves to the extreme lower position (Fig. 6), Slot /in bushing 7 matches 
radial hole a in body 1 and the inner cavity of the pipes conmiunicates with the casing string — 
borehole annular space, which ensures draining of the tubes when the tool is lifted. Stops 8 
remain in a position for which the tool can be lifl:ed unhindered to the surface. The device is 
prepared for carrying out the next operations of placing patches downhole by moving bushing 
7 to the extreme upper position and replacing shear members 10 and 11 with new ones. For 
convenience of assembly, member 10 can be mounted in body 1 under bushing 7, 

Patch 3 is restrained during lowering of the tool downhole with the help of the 
assembly (elements 7-9) disposed in the lower portion of body 1 (Fig. 1), being the optimal 
embodiment. In addition to the aforementioned, two assemblies may be used, identical in 
design and disposed in the upper and lower portion of body 1 . An embodiment of the restraint 
of sleeve 3 is also possible for which the described assembly is used, disposed in the lower 
part of the body, and the breakable pin that locks sleeve 3 is disposed in its upper part. 
Fracture of the pin and release of sleeve 3 may be accomplished either by deformation of 
elastic element 2 or by moving bushing 7. 
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Use of the proposed device makes it possible to improve the reliability of operation for 
elimination of leaks in the string or a fluid loss zone by preventing poor quality bonding of the 
patch of the device to the walls of the well. Furthermore, it eliminates the need to fabricate 
expensive corrugated patches on special equipment. 

Thus the technical and economic impact from using the proposed device [several 
illegible words], consumed in elimination of leaks in the string or a fluid loss zone [illegible]. 

Claim 

A device for placing a patch in a well, including a hollow 
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perforated body with an elastic tubular element secured thereon, a patch to be expanded, and 
a locking assembly to keep the patch from moving longitudinally, distinguished by the fact 
that, with the aim of improving its reliability in operation, the locking assembly to keep the 
patch from moving longitudinally is implemented as spring-controlled stops and a bushing, 
secured within the body by shear pins, with a seat for a ball that will be dropped and recesses 
on the outer surface, where the body has radial through holes for disposition therein of the 
spring-controlled stops, mounted in the plane of the recesses in the bushing. 

Information sources considered in the examination 

1. US Patent No, 3179168, cl. 166-14[?], published 1965. 

2. US Patent No. 31 11991, cl. 166-14[?], pubUshed 1963 (prototype). 

TRANSLATORS NOTE: 

Cyrillic letters are placed on these figures to identify certain parts, but the blurred copy made 
it impossible to locate most of them for translation. Here is a key for the Russian letters and 
their English equivalents used in the translation of the text: 

a A s d £ 

a b c d e f 
[figures under colunms 5 and 6] 
[see Russian original for figure] 



[see Russian original for figure] 
Fig. 1 A-A 

cm 

/[?] 



Fig. 2 
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[see Russian original for figure] 



Russian original for figure] 

B—B 



Fig. 3 
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[see Russian originai for figure] [see Russian original for figure] 



Fig. 5 Fig. 6 



Compiler [illegible] 

Editor [illegible] Tech. Editor [UlegibleJ Proofi^ader S. Shekmar[?] 



Order 1484/3 [?] Run 601 Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



AflBliate of 'Tatent" Printing Production Plant, Uzhgorod, 4 ul. Proektnaya 




TRANSPERFECT TRANSLATIONS 



AFnDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
jmd belief, true and accurate translations performed by professional translators of 
the foUowmg Patents and Abstracts from Russian to English: 



ATLArtTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 AI 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1 677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601 330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 71J 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
)o and for the Slate of Texas 
My ecn^ntteslon oxptrea 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^P^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
R£FERENCE(S) OR EXHIBIT(S) SlIBMrr TED ARE POOR 

□ OTHER: ■ ' ' ■ ■ ' ' ' ' ■ 

i. 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




